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camp with his heavy luggage, that the lost party had set out from 
the Dumala Valley in the Bezingi District, with the hope of 
climbing Dychtau, 16,880 feet, from the south-east. Karaoul, at 
the head of the Cherck Valley, was made, therefore, the head¬ 
quarters of the search party. They bivouacked under a rock 
beside the Tutuin Glacier, at a height of 9400 feet. Next morn- 
ing (July 29) they started at dawn, and forced, not without dif¬ 
ficulty, a passage through the monstrous seracs of the Tutuin 
Glacier. Above them they found a long snowy corridor leading 
to the base of Dychtau, and to the foot of a gap in its east spur, 
which they believed Mr. Donkin and his companions had crossed 
from the Dumala glen on the further side. Nothing was found 
at the foot of the steep rock wall, 1400 feet high, which pro¬ 
tected the pass. The searchers therefore climbed the rocks 
leading to it, and when 1000 feet above the snow and some 
400 below the ridge, the traces sought were met with. The 
leader at the rope’s end suddenly stopped short and gasped, 
“See, here is the sleeping-place.” Before our eyes rose a low 
wall of loose stones built in a semicircle convex to the lower 
precipice. A crag partially overhung it; any object dropped 
over the wall fell 1000 feet on to the snow plain below. The 
space, some 6 feet square, inside the wall, was filled with un¬ 
even snow or ice, from which portions of knapsacks and sleep¬ 
ing bags protruded. A black stew-pan, half full of water, in 
which a metal cup floated, lay against the rock ; a loaded re¬ 
volver was hung beside it. It cost more than three hours’ hard 
work to dig out all the objects from the frozen stuff in which 
they were embedded. Only three could work at once in the 
narrow space, and Mr. Freshfield and Mr. Woolley went on to 
the ridge, where they found a’ small stoneman, but no written 
record. Some manuscript notes and maps of Mr. Fox’s were 
found in the bivouac, but nothing written after leaving the lower 
camp. The whole of the cliff and cliff’s foot were carefully 
searched with a strong telescope. Mr. Woolley and his guides 
twice passed along the cliff’s foot on his ascent of Dychtau, and 
he made certain that the party had not climbed the peak—that 
the accident therefore had happened on the ascent. After the 
lecture, Mr. Freshfield showed in the lantern a series of views 
of the Caucasus, from photographs by Mr. Hermann Woolley 
and Signor V. Sella. A complete set of Signor Sella’s views, 
embracing eight panoramas and 90 views, was shown in an 
adjoining room. The panorama from Elbruz shows the whole 
chain of the Caucasus above a sea of clouds, and is probably 
the finest mountain photograph yet exhibited. 

The last issue of the Izvestia of the Russian Geographical 
Society is more than usually interesting, as it contains detailed 
letters received from the members of the three Russian expedi¬ 
tions now engaged in the exploration of Central Asia. The 
letter of M. Roborovsky, dated August 16, and written in the 
highlands to the south of Yarkend, contains a most vivid de¬ 
scription of the journey from the town Prjevalsk to Yarkend, 
across the passes of Barskaun and Bedel. M. Roborovsky knows 
Central Asia well, as he was Prjevalsky’s travelling companion 
during three of his great journeys ; and. his descriptions of the 
country—its orography, climate, and flora—are full of most valu¬ 
able information. Another letter is from M. Bogdanovitch, the 
geologist of the expedition, who joined it at Yarkend, after 
having crossed the Kashgarian Mountains on another route and 
explored the Mustagh-ata glaciers. That part of the Pamir 
border-ridge had already been explored by Stoliczka, but M. 
Bogdanovitch adds much new information, it appears—-as might 
have been expected from the orography of the region—that there 
is no trace of mountains running north and south on the eastern 
edge of the great Pamir plateau. The Kashgar Mountains are 
an upheaval of gneisses, metamorphic slates, and Tertiary 
deposits, running from north-west to south-east. The limestones 
which Stoliczka supposed to be Triassic, proved to be Devonian. 
The most characteristic fossils of the Upper Devonian (Atrypa 
reticularis , A. latilinguis , A. aspera , Spirifer Vernculi, and 
several others) were found together with the corals (Lithoden- 
dron ), Stromatoporse and Ceriopora described by Stoliczka. The 
Tertiary sandstones are broken through (as is often the case in 
Siberia) by dolerites of volcanic origin, at the very border of the 
plateau, on its slope turned towards Kashgaria. Another series 
of letters, the last of which is dated September 23, from the 
sources of the Aksu, is from Colonel Grombchevsky. The late 
spring delayed the advance of the expedition, which spent the 
first part of June in crossing the Alai Mountains. The great 
Alai Valley of the Pamir could be reached only on June 19, but 
the Trans-Alai Mountains were buried in snow ; no passage was 


possible, and the explorer was compelled to march to the lower 
tracts of Karategin. He thence proceeded to Kala-i-khum, a 
little town situated on the Pendj, at a height of 4500 feet, and 
enjoying a relatively mild climate. From Kala-i-khum M. 
Grombchevsky succeeded in reaching the Vanteha river; but 
having met there the Afghan troops which were taking possession 
of the khanates of Shugnan and Rothan, he could not move 
further south, nor explore the western parts of the Pamir; so he 
proposed to continue the exploration of the eastern parts of the 
Roof of the World. Finally, the two brothers, Grum-Grzimailo., 
who are exploring the Eastern Tian-Shan from Kuldja to 
Urumtsi, give short news of tlieir progress, and remark that our 
maps of Eastern Tian-Shan are quite incorrect—a circumstance 
which might have been guessed from the general orographical 
structure of Central Asia. The collections of vertebrates and 
insects which have been gathered by the two explorers are 
exceedingly rich. 

A permanent Marocco museum is to be established at the 
head-quarters of the Society of Commercial Geography at 
Berlin. 


SMOKELESS EXPLOSIVES A 
II. 

CO far as smokelessness is concerned, no material can surpass 
^ gun cotton pure and simple ; but, even if its rate of combustion 
in a firearm could be controlled with certainty and uniformity, 
although only used in very small charges, such as are required 
for military rifles, its application as a safe and reliable propulsive 
agent for military and naval use is attended by so many difficul¬ 
ties, that the non-success of the numerous attempts, made in 
the first twenty-five years of its existence, to apply it in this 
direction, is not surprising. 

Soon after its discovery by Schonbein and Bottger in 1846, 
endeavours were made to apply gun-cotton wool, rammed into 
cases, as a charge for small arms, but with disastrous results. 
Subsequently von Lenk, who made the first practical approach 
to the regulation of the explosive power of gun-cotton, produced 
small-arm cartridges by superposing layers of gun-cotton threads, 
these being closely plaited round a core of wood. Von Lenk’s 
system of regulating the rapidity of burning of gun-cotton, so as 
to suit it either for gradual or violent action, consists, in fact, in 
converting coarse or fine, loosely or tightly twisted, threads or 
rovings of finely carded cotton into the most explosive form of 
gun-cotton, and of arranging the-e threads or yarns in different 
ways so as to modify the mechanical condition, i.e. the compact¬ 
ness and extent and distribution of enclosed air-spaces, of the 
mass of gun-cotton composed of them. Thus, small-arm cartridges 
were composed, as already stated, of compact layers of tightly- 
plaited, fine gun-cotton thread ; cannon cartridges were made up 
of coarse, loose gun-cotton yarn wound very compactly upon a 
core ; charges for shells consisted of very loose cylindrical hollow 
plaits (like lamp wicks), along which fire flashed almost instan¬ 
taneously ; and mining charges were made in the form of a 
very tightly twisted rope with a hollow core. While the two 
latter forms of gun-cotton always burned with almost instan¬ 
taneous rapidity in open air, and with highly destructive effects 
if they were strongly confined, the tightly wound or plaited 
masses burned slowly in air, and would frequently exert their 
explosive force so gradually when confined in a firearm as to 
produce good ballistic results without appreciably destructive 
effect upon the arm. Occasionally, however, in consequence of 
some slight unforeseen variation in the compactness of the 
material, or in the amount and disposition of the air-spaces in 
the mass, very violent action would be produced, showing that 
this system of regulating the explosive force of gun-cotton was 
quite unreliable. 

Misled by the apparently promising nature of the earliest 
results which von Lenk obtained, the Austrian Government em¬ 
barked, in 1862, upon a somewhat extensive application of von 
Lenk’s gun-cotton to small arms, and provided several batteries 
of field guns for the use of this material. The abandonment of 
these measures for applying a smokeless explosive to military 
purposes soon followed upon the attainment of unsatisfactory 
results, and was hastened by the occurrence of a very destructive 

1 Friday Evening Discourse delivered by Sir Frederick Abe!, F R.S., at 
the Royal Institution of Great Britain, on January 31, 1890. Continued 
from p. 330. 
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explosion at gun-cotton stores at Simmering, near Vienna, in 
1862. 

It was at about this time that the attention of the English 
Government, and through them of the lecturer, was directed to 
the subject of gun-cotton, the Austrian Government having com¬ 
municated details regarding improvements in its manufacture 
accomplished by von Lenk, and results obtained in the extended 
experiments which had been carried out on its application to the 
various purposes above indicated, according to the system devised 
by that officer. One of the results of the lecturer’s researches, 
subsequently carried on at Woolwich and Waltham Abbey, was 
his elaboration of the system of manufacture and employment of 
gun-cotton which has been in extensive use at the Government 
works with little if any modification for over eighteen years, and 
has been copied from us by France, Germany, and other countries. 
By reducing the partially purified gun-cotton fibre to pulp, as in 
the ordinary process of making paper, then completing its purifi¬ 
cation when in that condition, and afterwards converting the 
finely-divided explosive into highly compressed homogeneous 
masses of any desired form and size, very important improve¬ 
ments were effected in its stability, its uniformity of composition 
and action, and its adaptability to practical uses, a great advance 
being made in the exercise of control over the rapidity of com¬ 
bustion or explosion of the material. 

_No success had attended the experiments instituted in England 
with wound cannon cartridges of gun-cotton threads made accord¬ 
ing to von Lenk’s plan ; on the other hand, a number of results 
which at first sight appeared very promising were obtained at 
Woolwich in 1867-68 with bronze field-guns and cartridges built 
up of compressed gun-cotton masses arranged in different ways 
(with varied air-spaces, &c.) with the object of regulating the 
rapidity of explosion of the charge. But although the attainment 
of high velocities with comparatively small charges of the material, 
unaccompanied by any indications of injury to the gun, was 
frequent, it became evident that the fulfilment of the conditions 
essential to safety to the arm were exceedingly difficult, to attain 
with certainty, and appeared indeed to be altogether beyond 
absolute control, even in so small a gun as the twelve-pounder. 
Military authorities not being, in those days, alive to the advan¬ 
tages which might accrue from the employment of an entirely 
smokeless explosive in artillery, the lecturer received no en¬ 
couragement to persevere with experiments in this direction, and 
the same was the case with respect to the possible use of a 
smokeless explosive in military small arms, with which, however, 
far more promising results had at that time been obtained at 
Woolwich. 

Abel’s system of preparing gun-cotton was no sooner ela- j 
borated than its application to the production of smokeless 
cartridges for sporting purposes was achieved with considerable 
success by Messrs. Prentice, of Stowmarket. The first gun- I 
cotton cartridge, which found considerable favour with sports- | 
men, consisted of a roll of felt-like paper composed of gun-cotton 
and ordinary cotton, and produced from a mixture of the pulped i 
materials. Afterwards a cylindrical pellet of slightly compressed j 
gun-cotton pulp was used, the rapidity of explosion of which I 
was retarded, while it was at the same time protected from i 
absorption of moisture, by impregnation with a small proportion j 
of india-rubber. Neither of these cartridges afforded promise of 
sufficient uniformity of action to fulfil military requirements, but : 
after a series of experiments which the lecturer made with com¬ 
pressed gun-cotton arranged in various ways, very promising 
results were attained, especially with the Martini-Henry rifle I 
and a charge of pellet-form, the rapidity of explosion of which 
was regulated by simple means. 

A sporting powder which was nearly smokeless had, in the 
meantime, been produced by Colonel Schultze, of the Prussian 
Artillery, from wood cut up into very small cube-like fragments, 
converted into a mild form of nitro-cellulose after a preliminary 
purifying treatment, and impregnated with a small portion of an 
oxidizing agent. Subsequently the manufacture of the Schultze 
powder was considerably modified ; it was converted into the 
granular form, and rendered considerably more uniform in 
character and less hygroscopic, and it then bore considerable 
resemblance to the E.C. powder, a granulated nitro-cotton 
powder, produced, in the first instance, at Stowmarket, and 
consisting of a less highly nitrated cotton than gun-cotton 
(trmitrocellulo.se), incorporated in the pulped condition with a 
somewhat considerable proportion of the nitrates of potassium 
and barium, and converted into grains through the agency of a 
solvent and a binding material. Both of these powders pro¬ 


duced some smoke when fired, though the amount was small in 
comparison with that from black powder. They did not compete 
with the latter in regard to accuracy of shooting, when used in 
arms of precision, but they are interesting as being the fore¬ 
runners of a variety of so-called smokeless powders, of which 
gun-cotton or nitro-cotton is the basis, and of which those of 
Johnson and Borland, and of the Smokeless Powder Company, 
are the most prominent in this country. 

In past years, both camphor and liquid solvents, such as 
acetic ether and acetone for gun-cotton, and mixtures of ether 
and alcohol for nitro-cotton, have been applied to the hardening 
of the surfaces of compressed masses or granules of those 
materials, by von Forster and others, with a view to render 
them non-porous, and in the E.C. powder manufacture the 
latter solvent was thus applied to harden the powder-granules. 
In the Johnson-Borland powder camphor is applied to the same 
purpose ; in smokeless powders of French and German manu¬ 
facture acetic ether and acetone have been used, and the solvent 
has been applied not merely to harden the granules or tablets 
of the explosive, but also to convert the latter into a homogeneous 
horn-like material. 

Much mystery has surrounded the nature and origin of the first 
smokeless powder adopted, apparently with undue haste, by the 
French Government, for use with the Lebel magazine rifle. A 
few particles of the Vieille powder, or Poudre B> were seen by 
the lecturer about two years ago, and very small specimens 
appear to have fallen into the hands of the German Government 
about that time. They were in the form of small yellowish- 
brown tablets of about 0^07 inch to O'l inch square, of the 
thickness of stout notepaper, and had evidently been produced 
by cutting up thin sheets of the material. They appeared to 
contain, as an important ingredient, picric acid (the basis 
of ‘‘melinite”) a substance extensively used as a dye, and ob¬ 
tained by the action of nitric acid, at a low temperature, upon 
carbolic acid and cresylic acid, constituents of coal tar. Origin¬ 
ally produced by the action of nitric acid upon indigo, and 
afterwards by similar treatment of Botany Bay gum, it was first 
known as carbazotic acid, and is one of the earliest of known 
explosives of organic origin. When sufficiently heated, or when 
set light to, it burns with a yellow smoky flame, and even very 
large quantities of it have been known to burn away somewhat 
fiercely, but without exploding. Under certain conditions, 
however, and especially if subjected to the action of a powerful 
detonator, it explodes with very great violence and highly 
destructive effects, as pointed out by Sprengel in 1873, and 
recent experiments at Woolwich have shown that it does this 
even, as in the case of gun-cotton, when it contains as much as 
15 per cent, of water. It is no longer a secret that picric acid 
at any rate forms the basis of the much-vaunted and mysterious 
explosive for shells for which the French Government were said 
to have paid a very large sum of money, and the destructive 
effects of which have been described as nothing less than mar¬ 
vellous. M. Turpin patented, in 1875, the use of picric acid 
alone as an explosive for shells and for other engines of destruc¬ 
tion, and whether or not his claims to be the inventor of melinite 
are valid, there appears no doubt that his patent in France was 
the starting-point of the development and adoption of that 
explosive. 

The attention thus directed in France to the properties of 
picric acid appears to have given rise to experiments resulting in 
its employment as an ingredient of the first smokeless powder 
{Potidre B) adopted for the French magazine rifle. 

The idea of employing picric acid preparations as explosive 
agents for propulsive purposes originated with Designolle about 
twenty years ago, but no useful results attended the experiments 
with the particular mixtures proposed by him. It is certain that 
the recent adaptation of that substance in France was of a 
different character, and that, promising as were the results of the 
new smokeless powder, of which it formed an ingredient, and of 
which a counterpart was made the subject of experiments at 
Woolwich about three years ago, its deficiency in the all¬ 
essential quality of stability must have been at any rate one 
cause of its abandonment in favour of another form of smokeless 
powder, which there is reason to believe is of more simple 
character. 

In Germany, the subject of smokeless powder for small arms 
and artillery was being steadily pursued in secret, while the 
sensational reports concerning Potidre B were spread about in 
France, and a small-arm powder, giving excellent results in 
regard to ballistic properties and uniformity, was elaborated at 
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the Rottweil powder-works, and appears to have been adopted 
into the German service for a time, but its first great promise of 
success seems to have failed of fulfilment through defects in 
stability. 

Reference has already been made to the conversion of gun¬ 
cotton (trinitrocellulose), and to mixtures of it with less explosive 
forms of nitrated cotton (or nitrated cellulose of other descrip¬ 
tion), by the action of solvents into horn-like materials. These 
are in the first instance obtained in the form of gelatinous 
masses, which, prior to the complete evaporation or removal of 
the solvent, can be pressed or squirted into wires, rods, or tubes, 
or rolled or spread into sheets; when they have become 
hardened, they may be cut up into tablets or into strips or pieces 
of size suitable for conversion into charges or cartridges. 
Numerous patents have been secured for the treatment of gun¬ 
cotton, nitro-cotton, or mixtures of these with other substances, 
by the methods indicated ; but in this direction the German 
makers of the powder just now referred to seem to have secured 
priority. Experiments were made about a year and a half ago 
with powder produced in this way at Woolwich, and the Wet* 
teren Powder Company in Belgium has also manufactured so- 
called paper powders, or horn-like preparations, of the same 
kind, which were brought forward as counterparts of the French 
small-arm and artillery smokeless powder. 

Mr. Alfred Nobel, to whom the mining world is so largely 
indebted for the invention of dynamite, and of other very effi¬ 
cient blasting agents of which nitro-glycerine is the basis, was 
the first to apply the latter explosive agent, in conjunction with 
one of the lower products of nitration of cellulose, to the pro¬ 
duction of a smokeless powder. The powder bears great 
resemblance to one of the most interesting of known violent 
explosives, also invented by Mr. Nobel, and called by him 
blasting gelatine, in consequence of its peculiar gelatinous cha¬ 
racter. When the nitro-cotton is impregnated and allowed to 
digest with nitro-glycerine, it loses its fibrous nature and be¬ 
comes gelatinized while assimilating the nitro-glycerine, the two 
substances furnishing a product which has almost the character 
of a compound. By macerating the nitro-cotton with from 7 to 
10 per cent, of nitro-glycerine, and maintaining the mixture 
warm, the whole soon becomes converted into a plastic material 
from which it is very difficult to separate a portion of either of 
its components. This preparation, and certain modifications of 
it, have acquired high importance as blasting agents more 
powerful than dynamite, and possessed of the valuable property 
that their prolonged immersion in water does not separate from 
them any appreciable proportion of nitro-glycerine. 

In the earlier days of the attempted application of blasting 
gelatine to military uses, in Austria, when endeavours were 
there made to render the material less susceptible of accidental 
explosion on active service (as by the penetration of bullets or 
shell fragments into transport waggons containing supplies of the 
explosive), this result was achieved by Colonel Hess by in¬ 
corporating with the components a small proportion of camphor, 
a substance which had then, for some time past, played an im¬ 
portant part in the technical application of nitro-cotton to the 
production of the remarkable substitute for ivory, horn, &c., 
known as xylenite. By incorporating with nitro-glycerine a 
much larger proportion of nitro-cotton than used in the produc¬ 
tion of blasting gelatine, and by employing camphor as an 
agent for promoting the union of the two explosives, as well as, 
apparently, for deadening the violence, or reducing the rapidity 
of explosion of the product, Mr. Nobel has obtained a material 
of almost horn-like character, which can be pressed into pellets 
or rolled into sheets while in the plastic condition, and which 
compares favourably with the gun-cotton preparations of some¬ 
what similar physical characters just referred to, as regards 
ballistic properties, stability, and uniformity, besides being 
almost absolutely smokeless. The retention in its composition 
of some proportion of the volatile substance camphor, which 
may gradually be reduced in amount by evaporation, renders this 
explosive liable to undergo some modification in its ballistic 
properties in course of time ; it is believed that this point has 
been dealt with by Mr. Nobel, and accounts from Italy speak 
favourably of the results of trials of his powder in small arms, 
while Mr. Krupp is reported to be carrying on experiments with 
it in guns of several calibres. 

The Government Committee on Explosives, in endeavouring 
to remedy the above defect of Nobel’s original powder, were led 
by their researches to the preparation of other varieties of nitro¬ 
glycerine powder, which, when applied in the form of wires or 


rods, made up into sheaves or bundles, have given, in the 
service small-bore rifle, excellent ballistic results. The most 
promising of them, which fulfils, besides, the conditions of smoke¬ 
lessness and of stability, so far as can be guaranteed by the 
application of special tests of exposure to elevated temperatures, 
&c., is now being submitted to searching experiments with the 
view of so applying it in the arm as to overcome certain difficulties 
attending the employment, in a very small-bore rifle, of an 
explosive developing much greater energy than the black-powder 
charge, which therefore gives very considerably higher velocities 
even with much smaller charges, and consequently heats the 
arm much more. Thus, the service black-powder charge 
furnishes, with the small-bore rifle, an average (and variable) 
velocity of i8oof.s., together with pressures ranging from 18 to 
2D tons per square inch ; on the other hand, with considerably 
less of the powder referred to, there is no difficulty in securing 
a very uniform velocity of about 2200 f.s. with pressures not 
exceeding 17 tons, while velocities as high as 2500 f.s. are 
obtainable with pressures not greater than the maximum allowed 
with the black-powder charge. 

It is obvious, from what has already been said respecting the 
causes of the erosive action of powder in guns, that compara¬ 
tively considerable erosive effects would be expected to be 
produced by powders of high energy as compared with black 
powder. Moreover, the freedom of the products of explosion 
from any solid substances, and consequently the absence of any 
fouling or deposition of residue in the arm, causes the heated 
surfaces of the projectile and of the interior of the barrel to 
remain clean, and in a condition, therefore, very favourable to 
close adherence together. If to these circumstances be added 
the fact that the behaviour of the smokeless powder has to be 
adapted to suit an arm, a cartridge, and a projectile originally 
designed for use with black powder, it will be understood that 
the devising of an explosive which shall be practically smokeless, 
sufficiently stable, and susceptible of perfectly safe use in the 
arm under all service conditions, easy of manufacture, and not 
too costly, is, after all, but a small part of the difficult problem 
of adapting a smokeless powder successfully to the new military 
rifle—a problem which, however, appears to be on the near 
approach to satisfactory solution. 

The experience already acquired in guns ranging in calibre 
from 1‘85 inches to 6 inches, with the smokeless powder devised 
for use in our service, has been very promising, and indicates 
that the difficulties attending its adaptation to guns designed for 
black powder are likely to prove considerably less than in the 
case of the small arm. But here, again, the circumstances that 
much smaller charges are required to furnish the same ballistics 
as the service black-powder charges, and that the comparatively 
gradual and sustained action of the new powder gives rise to 
lower pressures in the chamber of the gun, and higher pressures 
along the chase, demonstrate that the full utilization of the bal¬ 
listic advantages, and the increase in the power of guns of a 
given calibre and weight with the new form of powder, are only 
attainable by some modifications in the designs of the guns— 
such as a reduction in size of the charge-chamber, and some 
additions to the strength, and perhaps, in some cases, of the 
length, of the chase. 

When, however, the smokeless powder has been adapted with 
success in all respects to artillery, from small machine-guns to 
guns of comparatively heavy calibre, and when its ballistic ad¬ 
vantages have been fully utilized in guns of suitable design, it 
will remain to be determined how far such a powder—unde¬ 
niably of much more sensitive constitution than black powder, 
or any of its modifications—will withstand, unchanged and 
unharmed, the various vicissitudes of climate, and the service 
storage-conditions in ships and on land in all parts of the world 
—a condition essential to its adaptability to naval and military 
use, and especially to the service of our Empire ; and whether 
sufficient confidence can be placed in its stability for long periods 
under these extremely varied conditions to warrant the necessary 
freedom from apprehension of possible danger, emanating from 
within the material itself, to allow of its being substituted for 
black powder wherever its use may present advantages. 

Possible it might be, that the storage, with perfect safety, of 
such a powder in ships, forts, or magazines might demand 
the adoption of precautionary measures tending to place 
comparatively narrow limits upon the extent of its practicable 
service applications ; even then, however, an imperative need for 
the introduction of special arrangements to secure safety and 
immunity from deterioration may be of small importance as 
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compared with the great advantages which the provision of a 
thoroughly efficient smokeless powder may secure to the possessor 
of it, especially in naval warfare. 

That the opinions respecting the importance of such advantages 
are founded upon a sound basis, one can hardly doubt, after the 
views expressed by several of the highest military and naval 
authorities, although opinions as to their extent may differ very 
considerably even among such authorities. 

The accounts furnished from time to time from official and 
private sources of the effects observed, at some considerable 
distance, by witnesses of practice with the smokeless powders 
t uccessively adopted in France, have doubtless been regarded by 
military authorities as warranting the belief that the employment 
of such powders must effect a great revolution in the conduct of 
campaigns. Not only have the absence of smoke and flame 
been dwelt upon as important factors in such a revolution, but 
the recorders of the achievements of smokeless powder—whose 
descriptions have doubtless been to some extent influenced by 
the vivid pictures already presented to them of what they should 
anticipate—have even been led to make such explicit assertions 
as to the noiselessness of these powders, that high military 
authorities have actually been thereby misled to portray, by 
vivid word-painting, the contrast between the battles of the 
future and the past ;—to imagine the terrific din caused by the 
discharge of several hundred field-guns and the roar of musketry 
in the great battles of the past, giving place to noise so slight 
that distant troops will no longer receive indications where their 
comrades are engaged, while sentries and advanced posts will no 
longer be able to warn the main body of the approach of an 
enemy by the discharge of their rifles, and that battles might 
possibly be raging within a few miles of columns on the march 
without the fact becoming at once apparent to them. 

It is somewhat difficult to conceive that, in these comparatively 
enlightened days—an acquaintance with the first principles of 
physical science having for many years past constituted a pre¬ 
liminary condition of admission to the training establishments of 
the future warrior—the physical impossibility of such fairy tales 
as appear to be considered necessary in France for the delusion 
of the ordinary public, would not at once have been obvious. 
Yet, even in professional publications in Germany, where we 
are led to expect that the judgment of experts would be com¬ 
paratively unlikely to be led astray through lack of scientific 
knowledge, we have, during the earlier part of last year, read, 
in articles upon the influence of smokeless powder upon the art 
of war (based evidently upon the reports received from France), 
such passages as these :—“ The art of war gains in no way as 
far as simplicity is concerned ; on the contrary, it appears to us 
that the absence of so important a mechanical means of help as 
noise and smoke were to the commander, requires increased skill 
and circumspection in addition to the qualities demanded by a 
general. . . . ** “ The course of a fight will certainly be 

mysterious, on account of the relative stillness with which it will 
be carried on. 3 ’ 

In an amusing article, in imitation of the account of the Battle 
of Dorking, which appeared in the Deutsche Heeres Zeitung of 
April last, the consternation is described with which a battalion 
receives the information from a wounded fugitive from the out¬ 
posts that the enemy’s bullets have been playing havoc among 
them, without any visible or audible indications as to the quarter 
of attack. Later in the year, and especially since the manoeuvres 
before the German and Austrian Emperors, when the employ¬ 
ment of the new smokeless powder was the event of the day, 
the absurdity of the assertions as to the noiselessness of the new 
powders became a theme for strong observations in the German 
service papers ; the assumed existence of a noiseless powder was 
ridiculed as a thing equally impossible with a recoil-less powder ; 
the violence of the report, or explosion, produced upon the dis¬ 
charge of a firearm being in direct relation to the volume and 
tension of the gaseous matter projected into the surrounding 
air. 

The circumstance that blank ammunition was alone used in 
the smokeless powder exhibition at the German manoeuvres, 
may have served to lend some support to the assertions as to 
comparatively little noise made by the powder—the report of 
blank cartridges being slight, on account of the small and lightly 
confined charges used. It is said that the sound of practice 
with blank ammunition at the German manoeuvres, was scarcely 
recognized at a distance of 100 metres. In a recently published 
pamphlet on the results of employment of the latest German 
smokeless powder in the manceuvres, it is stated, on the other 


hand, that the difference between the violence of the report of 
the new powder and of black powder is scarcely perceptible ; 
that it is sharper and more ringing, but not of such long dura¬ 
tion. This description accords exactly with our own experience 
of the reports produced by different varieties of smokeless 
powder, and of the lecturer’s earlier experience with gun-cotton 
charges fired from rifles and field guns. The noise produced by 
the latter was decidedly more ringing and distressing to the ear 
in close proximity to the gun, but also of decidedly less volume 
than the report of a black-powder charge, when heard at a con¬ 
siderable distance from the gun. 

As regards smokelessness, the present German service powder 
is not actually smokeless, but produces a thin, almost trans¬ 
parent, bluish cloud, which is immediately dissipated. Inde¬ 
pendent rifle-firing was not rendered visible by the smoke 
produced at a distance of 300 metres, and at shorter ranges 
the smoke presented the appearance of a puff from a cigar. 
The most rapid salvo-firing during the operations near Spandau 
did not have the effect of obscuring those firing from distant 
observers. 

That, in future warfare, if smokeless or nearly smokeless 
powders have maintained their position as safe and reliable 
propelling agents for small arms and field artillery, belligerents 
of both sides will be alike users of them, there can be no doubt. 
The consequent absence of the screening effect of smoke— 
which, on the one hand, removes an important protection and 
the means of making rapid advances or sudden changes of posi¬ 
tion in comparative safety, and, on the other hand, secures to 
both sides the power of ensuring to the fullest extent accuracy 
of shooting, and of making deadly attack by individual fire 
through the medium of cover, with comparative immunity from 
detection—can scarcely fail to change more or less radically 
many of the existing conditions under which engagements are 
fought. 

As regards the naval service, it is especially and, at present at 
any rate, exclusively for the new machine and quick-firing guns 
that a smokeless powder is wanted ; for such service the advan¬ 
tages which would be secured by the provision of a reliable powder 
of this kind can scarcely be over-estimated, and their realization 
within no distant period may, it is believed, be anticipated with 
confidence. 


NOTE ON MR. MELONS VIS RATING STRINGS „ 

'T'HE effect of Mr. Melde’s pretty experiments with the 
± vibrating stretched thread attached to one of the prongs of 
a tuning-fork is often spoiled to the spectators by the unfavour¬ 
able plane of vibration assumed by the thread. A very simple 
device removes this inconvenience, and enables the operator to 
suit his own choice for the plane of vibration. The accom¬ 
panying sketch sufficiently explains itself, and shows the arrange¬ 
ment for restricting the vibrations to the vertical plane. 



Instead of attaching the end of the thread to the prong of the 
tuning-fork, it is tied to the middle of a short thread dAe, and 
the ends d and e of this are attached to the prong in a vertical 
line. It is clear that if the distance of A from the line de is an 
appreciable part of the quarter wave-length of the vibration, and 
AB is an integral multiple of the half wave-length, vibration is 
possible only in the vertical plane. For in the horizontal plane 
this rate of vibration is impossible, A being not a fixed point of 
the thread for vibration in this plane, and the length from the 
prong to the pulley being not an integral multiple of the half 
wave-length of vibration. And in any other plane the vibration, 
if possible, would be compounded of two, viz. of the vertical 
which is possible and of the horizontal which is impossible. 

The most convenient form of fixture for the short thread dAe , 
is a light steel wire with an eye at each end, lashed to the prong 


©1890 Nature Publishing Group 

















